Troponin-I mediates the localization of selected apico-basal cell polarity signaling proteins.
Beyond its role in muscle contraction, Drosophila Troponin I (TnI; also known as Wings up A) is expressed in epithelial cells where it controls proliferation. TnI traffics between nucleus and cytoplasm through a sumoylation-dependent mechanism. We address here the role of TnI in the cytoplasm. TnI accumulates apically in epidermal cells and neuroblasts. TnI co-immunoprecipitates with Bazooka (also known as Par3) and Discs large (Dlg1, hereafter Dlg), two apico-basal polarity components. TnI depletion causes Baz and Dlg mislocalization; by contrast, the basolateral localization of Scribbled is not altered. In neuroblasts, TnI contributes to the polar localization of Miranda, while non-polar Dlg localization is not affected. Vertebrate phosphoinositide 3-kinase (PI3K) contributes to the apico-basal polarity of epithelia, but we find that Drosophila PI3K depletion alters neither the apical localization of TnI or Bazooka, nor the basal localization of Dlg. Nevertheless, overexpressing PI3K prevents the defects seen upon TnI depletion. TnI loss-of-function disrupts cytoskeletal β-Catenin, E-Cadherin and γ-Tubulin, and causes an increase in DNA damage, as revealed by analyzing γH2Av. We have previously shown that TnI depletion leads to apoptosis that can be suppressed by upregulating Sparc or downregulating Dronc. However, TnI-depleted cells expressing Sparc or downregulating Dronc, as well as those expressing p35 (also known as Cdk5α), that do not undergo apoptosis, still show DNA damage. This indicates that DNA damage is mechanistically independent of apoptosis induction. Thus, TnI binds certain apico-basal polarity signaling proteins in a cell type-dependent context, and this unveils a previously unsuspected diversity of mechanisms to allocate cell polarity factors.